Photoemission spectroscopy now reaches a lateral resolution in the submicrometer range. It is possible, therefore, to perform chemical analysis in the microscopic domain required for life-science experiments. We present a successful test of this approach, including photoemission spectra taken on microscopic areas of a fixed neuron culture, and photoelectron two-dimensional microdistribution maps of specific elements. 
We present a successful test of scanning photoemission microscopy to the chemical analysis of biological specimens on a submicrometer scale. The test, performed with the spectromicroscope Maximum [1, 2] at the Wisconsin Synchrotron Radiation Center, produced spectra of elements on the surface of a fixed neuron culture over 1 X 1-pm areas, and photoelectron micrographs of the spatial distribution of the same elements. It should be noted that biological conclusions on I', n vivo properties cannot be directly derived from the analysis of fixed specimens. The success of our tests demonstrates nevertheless that scanning photoemission spectroscopy can be extended to the analysis of submicrometer areas of biological specimens, thus gaining access to the life sciences [2) .
Until recently, this possibility was confined to the realm of dreams, since photoemission spectroscopy was typically performed on areas of the order of 0. 1X0.1 mm or larger [3, 4] . This means that one of the most powerful probes for materials sciences [4] was nearly useless in the life sciences [2, 5] . The latter requires indeed analysis over microscopic areas, similar to the size of cell features: 0.5 pm or less.
The situation began to rapidly evolve in recent years [1 -3] ; pioneering photoemission microscopy work on biological specimens is described in Ref. [6] . The The neuron specimens so produced tend to assume a monolayer configuration on the substrate, and to form a neuron network. Their suitability for photoemission experiments was demonstrated by the previous tested described in Refs. [2, 5, 7] .
The Maximum spectromicroscope and the general experimental system used in these tests have been discussed 1063-651X/93/48(2)/1478 (5) [2, 5, 7] . The estimated lateral resolution of the images is 0.5 -1 pm. Results like those of Fig. 1 show that photoelectron microscopy can achieve performances comparable to optical microscopy, but they are not a new result [2] . The novelty of the present experiments is the move from mere photoemission microscopy to real spectromicroscopy [3] . One of the first examples of this move is shown in Figs. 2 and 3.
The curves in these figures are photoemission spectra (photoemission intensity versus photoelectron kinetic energy [4] ) taken in several different areas of different neuron specimens. In each case the probed area had microscopic dimensions of the order of 1 X 1 pm . The spectra, therefore, reflect the chemical composition and properties of very small portions of our specimen.
All spectra in Fig. 2 exhibit characteristic features related to the Ca 3p, K 3p, and Na 2p core levels, plus other features mostly related to oxides. The spectra in Fig. 3 show in more detail the peak due to the overlapping spec- We note that, although the spectral features in Fig. 2 are always present, their relative intensity changes substantially from spectrum to spectrum. [10] . Some of the results are shown in Fig. 4; specifically, Fig.   FIG. 1 4(b) and 4(c) show the Ca 2p and K 2p core level peaks.
Figure 4(a) shows that the spectral contributions observed in Figs. 2 and 3 become nearly invisible, and certainly much weaker than the dominating Au signal. This is due to several factors: to the change in cross section with the photon energy, and also to the fact that the spectrum of Fig. 4 This produces microimages of the spatial distribution of the specific element corresponding to the core level. An example is shown in Fig. 5 , that compares a global microimage similar to those of Fig. 1 (top 
